This paper discusses the early-stage experience of the smart specialization agenda within EU Cohesion Policy. The analysis examines the types of policy prioritization choices made by different member states and regions and seeks evidence on the extent to which weaker regions, in particular, might be constrained in their choices. The paper then reviews the evidence arising out of various surveys of policy-makers' own experience and perceptions of the agenda, and concludes with a discussion of the major features of the policy progress so far and the main challenges ahead.
Introduction
The basic ideas surrounding the smart specialization and the RIS3 agenda have been well articulated elsewhere (Foray, 2015; Foray et al., 2012 Foray et al., , 2015 McCann, 2015; ) so we will not dwell on these issues any further in this paper. Instead, in this paper we investigate the progress of the first broad stage of the implementation of the RIS3 agenda in the context of EU Cohesion Policy. The issues discussed in the paper are positioned subsequent to the ex ante RIS3 policy design stage and prior to the ex post evaluation stage, and as such sit in the space within the policy cycle which is prioritized for early-stage ongoing policy-monitoring activities. Hopefully the analysis here will help us to foster reflection on the part of regional policy-makers regarding how their own RIS3 processes are developing in comparison to other cases. In order to examine these issues, in Section 2 we discuss our own analysis regarding the patterns of thematic and sectoral specializations adopted by different EU Member States and regions. We do this in order to identify the degree of policy homogeneity or heterogeneity across both dimensions in the chosen policy frameworks. As we see, on both dimensions the pattern of policy settings appears to be characterized rather more by heterogeneity than homogeneity, as would be expected from a RIS3 logic. In Section 3 we examine the progress towards the integration of the smart specialization principles in policy programmes and processes on the basis of surveys undertaken by two other bodies. The available evidence suggests that there is indeed progress, and in particular this relates to governance and institutional processes, and provides some real grounds for optimism. At the same time, there are significant differences in the take-up of the RIS3 agenda across the EU, with grounds for particular concern in many Eastern European regions. Section 4 provides a detailed discussion of these findings and Section 5 offers some brief conclusions.
Patterns of policy implementation
The RIS3 Platform, Regional Innovation System for Smart Specialisation, was established as a service by the European Commission in order to provide professional advice to EU countries and regions seeking to design and deliver their new generation of regional research and innovation strategies for smart specialization (RIS3). Regions and member states are able to sign up and join in with the activities of the RIS3 Platform in order to help with their own smart specialization-related policy deliberation and design processes. As such the Platform is designed to help in the capacity-building activities of the regions, which are essential for upgrading their institutional quality and capabilities. The services of the RIS3 Platform include: providing guidance material and good practice examples; organizing information sessions for policy-makers and participating in conferences; providing training to policy-makers; facilitating peer-reviews; supporting access to relevant data; and participating in high quality research projects to inform strategy formation and policy making. A key objective of the RIS3 Platform is the development of mutual trans-national and trans-regional learning aimed at shifting policy-makers gradually beyond rather general assessments of their potential national and regional smart specialization strategies to more targeted analyses and stakeholder engagement processes, directly linked to the region's assets and features. This is to be achieved via the provision of detailed data and analytical tools designed to help regions with their evidence-based self-analyses and also via mutual peer-review processes between regions from different countries. There is already an energy and green economy agenda incorporated into the RIS3 Platform and a new urban initiative is soon to be developed.
A we see in Table 1 , there are a range of benchmarking facilities and tools which are now available to aid regions in their RIS3 profiling and self-analysis. There is an interactive tool developed by Orkestra, the Basque Institute of Competitiveness in association with the RIS3 Platform, which allows regions to identify reference regions across Europe based on a regional benchmarking logic (Navarro et al., 2014) . This helps regions to identify opportunities for learning policy lessons and transferring good policy practices and initiatives from other regions. There is also a fully interactive web-based application developed on the basis of the methodology of Thissen, van Oort, Diodato, and Ruijs (2013) in conjunction with the RIS3 Platform. This tool allows for the visualization and the analysis of inter-regional trade flows. The purpose of this tool is to help analyse a region's international and inter-regional economic positioning in the broader context of global value chains as a first fundamental step in the process of understanding and enhancing the outward orientation of a regions innovation system. As well as the RIS3 Platform facilities, as outlined in Table 1 there are also various other European Commission data-based initiatives aimed at helping analysts and policy-makers to better profile, benchmark and position their countries and regions and their innovation performance in the broader context. These include the: RIM Plus-Regional Innovation Monitor Plus; Regional Innovation Scoreboard 2014; Regional Competitiveness Index 2013; KETs Observatory; Digital Entrepreneurship Monitor; Eurostat Regional Statistics Illustrated datasets; Regional Development and Entrepreneurship Index; the European Cluster Observatory; the Research and Innovation Observatory (RIO). These sources are all different and each offers different types of innovation-related data and provides different sets of insights to aid policy-makers in their regional profiling activities. There is also the 'Eye@RIS3', which is an online database intended as a tool to help strategy development rather than a source of statistical data. Regions are requested to introduce/update input in the database, which will produce a realistic map of the process of their RIS3 development.
However, while activities such as benchmarking, profiling and positioning are all essential first steps for policy-makers in helping to determine broad sets of priorities and sub-priorities, it is still necessary to move beyond benchmarking and to consider the fundamental aspects driving the local regional system (Capello & Lenzi, 2013; Radosevic & Stancova, 2015) in order to design the optimal mix of policy tools, actions and interventions. This requires a much deeper examination of the strength and weaknesses of the local innovation system and the tailoring of policies to the local specifics. Indeed, peerreview processes become central at this stage because learning from the experiences of other regions facing similar types of challenges can be very instructive in helping policy-makers to design policy tools, actions and interventions best suited to the particular challenges faced by the region.
One of the greatest challenges facing the application of modern regional innovation policies across EU regions concerns regions with very limited innovation-related assets. Some regions, for example, contain no research institutes; whole other regions, particularly in Eastern Europe, as yet exhibit only a very limited capacity for developing an innovation system (ESPON, 2012) , constrained by institutional and governance issues as well as by technological issues. There are some EU programmes specifically designed to help such regions in their programme and policy development.
1 However, there remains concerns in various quarters that the mix of innovation policy tools deployed by EU Member States are largely the same in all countries, irrespective of their levels of development (Veugeleurs, 2015) . Veugeleurs (2015) argues that there is still a relative homogeneity between EU countries not only in terms of the overall range of policy instruments for innovation policy but also in terms of the particular mix of deployed instruments, largely irrespective of the levels of development and the country's specific underlying weaknesses (Veugeleurs, 2015) . She argues that policy mixes involved in innovation policy mixes are a result of many influences, only one of which is the economy's level of innovation capacity development (Veugeleurs, 2015) . A tendency towards policy homogeneity is encouraged by policy fashions and also a 'one-size-fits all' policy mentality, which inadvertently may also be fostered by EU-wide policy agendas such as the European Innovation Area, Europe 2020 and Smart Specialisation (Veugeleurs, 2015) . Yet, innovation policy orientation and the policy mix ought to differ in different contexts, exactly as smart specialization argues, and the use of indicators for ex ante policy design, policy experimentation and better ex post evaluation are essential (Veugeleurs, 2015) . Veugeleurs (2015) therefore argues that a tendency towards policy homogeneity will produce wrong policy priorities in particular places; for example, in weaker economies aiming to catch up with more advanced parts of Europe the main priorities should relate to the absorption and adaptation of existing frontier technologies rather than initiatives aimed at fostering features such as creativity (Veugeleurs, 2015) .
However, whether such policy homogeneity is indeed typical as far as smart specialization is concerned can be assessed by examining the sectoral and thematic priorities which member states and regions have themselves chosen to prioritize in their policy settings. This can be done by using the 'Eye@RIS3 database', which gives an overview of the envisaged RIS3s priorities across different NUTS (Nomenclature of Units for Territorial Statistics) spatial scales as have been indicated by European regions and member states. The data come from a number of sources, such as the regions and countries themselves filling out the database, but also from information found in Operational Programmes and RIS3 and other national and regional strategies. As we see in Table 2 , in terms of the various different EU thematic priorities, sub-priorities, business areas and target markets, there is indeed quite a large degree of variation across EU Member States, with different combinations of Member States prioritizing each of the different themes and sub-themes. This also the case at the regional level, with different regions adopting different priorities, as reflected in the region-specific examples listed in Table 2 . Similarly, if we consider just the EU13 Member States, as we see in Table 3 again the patterns of sectoral specialization adopted by these countries clearly differ from each other, with no two countries exhibiting the same pattern and with all different possible arenas being prioritized in different combinations by different EU-13 countries. The available evidence so far therefore suggests that there is quite a large degree of heterogeneity between Member States in terms of their innovation policy priority-setting activities and objectives, at least as far as smart specialization is concerned. If we also examine the categories of EU thematic and sectoral priorities adopted by regions, we see in Table 4 examples of different regions which have chosen each priority. There is no obvious pattern here, with regions from different parts of Europe choosing different individual thematic and sectoral priorities. The required diversity of chosen priorities across regions, which is one of the essential elements of the local tailoring necessary for smart specialization, appears to be evident both across the whole of the EU and also amongst the EU13. The choice of policy tools, actions and interventions deployed in each specific case can only be identified by individual case study observations, Food, agriculture and fisheries
X P Waterborne P P X X Urban transport and intermodalities X P p X X P X X X X Socio-economic sciences and humanities X X X X X X Security X P X X Source: Stairway to Excellence project. Notes: X (covered), P (partially covered). Latvia is NA. Poland analysis is at the regional level. Covered: research area fully included into S3 priority definition. Partially covered: Research area only partially included into S3 priority definition (S3 priority definition do not cover the full scope the research area).
but the fact that the particular priorities differ so markedly across both countries and regions suggests that policy mimicking and the adoption of 'one-size-fits-all' and 'offthe-shelf' policy toolkits frameworks is not typical. However, whether such diverse innovation policy approaches are understood to be making progress at this stage cannot be gleaned from these data. Rather, it is necessary to employ survey data, as examined in the following section.
Implementation of the RIS3 agenda in policy programmes and processes
The performance of the RIS3 approach can be gauged from various perspectives, namely: the degree of heterogeneity of the policy approaches evident across regions; the extent to which observed policy shifts emerged explicitly due to the RIS3 agenda; the extent to which RIS3 agenda encourages prioritization and resource concentration; and the extent to which RIS3 strategies are based on explicit processes of analysis. In order to assess the extent to which these smart specialization-related activities and initiatives have been successful from these different perspectives, there are two key sources of evidence on these matters, deriving from the various surveys of regional authorities undertaken by the RIS3 Platform and the Fraunhofer ISI. As with all such surveys, there are always caveats to be aware of concerning the possible self-selection into the surveys and the potential bias in responses arising from such self-selection. Moreover, the respondents are generally also policy actors themselves; so, again this may induce additional selfreporting bias. On the other hand, however, the sample distribution of respondents cover regions of very different types, different levels of development, different governance and institutional profiles, different sectoral structures and regions which are geographically located in all parts of the EU. Furthermore, regarding possible self-selection into the surveys, there are arguments which could suggest that any such self-selection might favour either stronger or weaker regions; so, it is not clear a priori in what ways the surveys may be biased, if at all. Taken together, not only do these surveys provide the best evidence to hand, there are also reasons to be confident that the overall picture that they paint is broadly reflective of what is indeed happening on the ground. As we will see below, the results of these various surveys suggest that the early-stage progress of the RIS3 agenda can be viewed either from a 'glass half full' perspective or a 'glass half empty' perspective. On the one hand, a positive sign of the take-up of the policy agenda is the fact that there are now some 164 regions participating in the activities of the RIS3 Platform plus 18 countries, 2 of which more or less half have already been through formal peer-review processes, and more than half again return for further peer-review activities (Periáñez-Forte, 2015) . At the same time, however, on the downside, formal participation in the RIS3 process is varied, with important players such as many parts of the western Germany and much of England being largely absent (Fraunhofer ISI, 2013) . Given these levels of RIS3 participation and engagement, it is interesting to see to what extent such activities have been translated into policy settings. A first source of evidence here regarding the EU-wide take-up and progress of the smart specialization agenda comes from the RIS3 Platform's own survey across EU Member States concerning the level of adoption of smart specialization principles in the drafting of regional and national Operational Programmes. Obviously RIS3 and the European Regional Development Funds (ERDF) Operational Programmes 3 are not the same thing, but for smart growth interventions taking place under the ERDF Operational Programmes, the RIS3 principles are intended to be deployed in the design of these programmes. On the upside, this survey concludes that the policy priorities in approximately 60% of Operational Programmes were based on a detailed SWOT analysis of a region's innovation assets and capabilities and approximately one half of the Operational Programmes also incorporated an explanation of the methodologies employed in the policy-prioritization processes. On the downside, typically only 30-40% of Operational programmes contain detailed specific descriptions of how resource concentration is to be achieved, what policy mix and tools are being deployed, how the entrepreneurial discovery process is envisaged, and in particular how it relates to the engagement such small and medium enterprises (SMEs), and how the monitoring and evaluation activities are to be implemented (Periáñez-Forte, 2015) . As such, while there are clearly major steps forward from previous programming, there is still much to be done.
A second particularly useful guide to the unfolding roadmap of the first stage of the policy-implementation experience on the part of regional policy-makers can be gleaned by referring to the RIS3 policy-implementation surveys undertaken across all 28 EU Member States by Fraunhofer ISI in 2013 . The first survey undertaken by Fraunhofer ISI in 2013 (Fraunhofer ISI, 2013 , which examined the initial translation of the concept to a policy-tool practice, was largely supportive of the agenda, as was the OECD (2013) in their initial analysis. The main intention of the survey was to understand the extent to which the new EU Cohesion Policy regulations and guidelines relating to smart growth were in reality being translated into actual changes in policy actions or perceptions and to identify how the policy-makers themselves regarded such guidelines and regulations.
The 2013 survey was based on more than 130 partially completed answers and more than 70 competed responses with representatives of 64 regions competing the survey in full and representatives of 49 regions answering some of the survey questions (Fraunhofer ISI, 2013; Kroll, 2013; . The questions relate to some 230 national or regional Operational Programmes. Usefully, both the fully completed responses and also the partially competed responses were evenly distributed across the EU28, giving the survey some reasonable degree of representativeness (Frauhnofer ISI, 2013; . There are broadly two major sets of findings, reflecting firstly a general response, and secondly reflecting the specific needs and challenges facing different types of EU regions.
In general terms, the RIS3 approach as a whole was very positively received, even including the issues concerning monitoring, although it was not expected to fundamentally recreate or change the world of regional innovation policy within the EU (Fraunhofer ISI, 2013; . Rather, it was understood as primarily helping one to improve and upgrade regional innovation policies (Fraunhofer ISI, 2013) . Nor was RIS3 expected to bring to a speedy end many of the inherent difficulties and challenges in structural funding (Fraunhofer ISI, 2013) . Regions face varying difficulties regarding policy intervention depending on their circumstances, and in particular regarding their ability to leverage private-sector sources of finance in policy actions. At the time of the survey, many regions were still only in the initial stages of trying to implement such approaches and as yet there was little evidence of shifting policy-mixes . On the other hand, however, these limitations could also be interpreted as reflecting strengths of the approach, in that it called for a careful and conscious evidence-based review to the tailoring and fine-tuning of innovation-related policies to the local context in a bid to improve their effectiveness (Fraunhofer ISI, 2013) . Given that the EU is characterized by highly heterogeneous regions, such an approach can be workable and, indeed, many aspects of the actual policy implementation did appear to be broadly in line with the main RIS3 intention of the European Commission (Fraunhofer ISI, 2013) . The emergence of the RIS3 agenda has given rise to a great deal of initial openness on the part of regional policy-makers to the exchange of ideas and this is an important feature which should be maintained and safeguarded (Fraunhofer ISI, 2013 ).
As we have already discussed above, the departure points from which regions start reshaping their policy design and delivery processes differ enormously . In terms of the differential responses of different types of regions, for regions which already had longstanding experience of regional innovation policy, one of themes which emerged was something of a perceived distance on the part of policy-makers between the rather conceptual and academic narratives contained in the official RIS3 guidance material and the practical realities faced by the policy-makers (Fraunhofer ISI, 2013) . In addition, the need for SWOT-type analyses was regarded as being somewhat too restrictive and limiting by some regions which viewed their own strategy developments as already being positioned at rather sophisticated levels. Finally, the timing of some of the guideline documents was also seen as emerging rather late in the day given the timelines required for the development of Operational Programmes (Fraunhofer ISI, 2013) . Meanwhile, from the perspective of economically weaker regions, and in particular those which display few (if any) innovation and research-related assets, the challenges associated with implementing RIS3-type strategies are very real (ESPON, 2012) .
The 2014 Fraunhofer ISI survey was based on more than 160 partially competed responses and more than 80 completed responses, and with very limited overlaps or double counting . As with the 2013 survey, both the fully completed responses and the partially completed responses were evenly distributed across the EU, providing a broadly representative coverage. Of the respondents, approximately 50 had already submitted strategies and approximately 40 had yet to do so .
As a general rule, the findings from the surveyed regions indicate that during the course of the previous year, the RIS3 agenda was being viewed more positively and had become increasingly accepted by policy-makers . This suggests that across the EU as a whole, the agenda was slowly building on what was already a positive starting basis (Fraunhofer ISI, 2013) . The overall conceptual approach of RIS3 appeared to be broadly well understood by policy-makers in many parts of Europe ). Yet, for many regions the entrepreneurial discovery process-based policy approach was not seen as something entirely new, in the sense of causing disruption to existing policy processes, and the degree of novelty of its findings at this stage remained moderate . This raises the issue about the differences between the intended vision and actual implementation, a common feature in policy circles. On the other hand, this is not always a weakness. In particular, the reshaping of the policy and planning culture associated with the adoption of this approach was seen as a positive indirect outcome , and as such the implementing of the vision is itself part of the process of change. Meanwhile, in many cases, the number of chosen priorities appeared not to be closely related to the region's economic potential ). Yet, allowing for the heterogeneity displayed by EU regions on so many economic, social, environmental and governance dimensions, it is not clear a priori whether there should indeed be such a relationship. On the other hand, however, a more substantive aspect of the RIS3 process was the evidence-based understanding of the situation, which was considered by many policy-makers as the key outcome of the RIS3 process , while operationalizing the RIS3 monitoring concepts and agenda were emerging as the next major challenges for policy-makers . However, this was an area in which the initial progress was as yet only very limited and early indications suggested that rather conservative approaches to monitoring and evaluation were being adopted, in the sense that monitoring and evaluation approaches based on existing indicators were being advocated . The extent to which such conservative approaches facilitate greater learning and understanding regarding a region's future-orientation, outwardorientation or cross-innovation remains to be seen , and is an issue which itself needs to be monitored and evaluated.
Many strategies at this time, however, still remained under processes of negotiation although it was anticipated by many stakeholders that there would be a high degree of integration between the RIS3 strategies and the relevant Operation Programmes . However, the fact that neither changing policy funding allocations nor greater policy efficacy were mentioned as primary outcomes of the RIS3 strategy raises some doubt on this point in that they imply less of a movement towards greater focus, concentration or targeting than the smart specialization label would imply . On the other hand, these results may also reflect the fact that in many relatively prosperous regions, existing settings in policy frameworks which have already been running for a period have been adjusted to fit the RIS3 approach rather than fundamental changes are being introduced into the policy arena ). Yet, there were still major obstacles to implementation , and in particular in terms of translating RIS3 conceptual ideas into policy frameworks . The promotion of bottom-up consultation processes most commonly caused friction with existing and largely top-down planning systems in Eastern Europe . The requisite redesign of various administration procedures and systems was relatively more costly in these regions, although the overall governance results were still regarded as being positive . For policy-makers in regions in Central Europe, the major institutional changes wrought by RIS3 were being regarded as improvements in their policy communication and coordination systems, rather than improved learning about their own regions per se . As such, although the effects of RIS3 were regarded positively, they were perceived to be relatively less transformational than in other regions. Of particular note here are regions in Southern Europe, which appear to have responded and benefitted the most from the RIS3 process . Genuine improvements regarding both the evidence base and consultation processes appear to be widespread in Southern European regions . Coming at a time of heavily constrained budgets, the RIS3 agenda was regarded as a welcome tool that was also within their administrative capacity to implement . The early evidence therefore suggests that the traction gained by RIS3 agenda appears to be higher in regions in which many of the required RIS3 elements were rather newer and less previously evident than in other regions with greater institutional-capacity and with more prior experience of these types of approaches. At the same time, in some cases the gaps between what is required and the region's ability to realize some of these RIS3 elements may be too large to allow for fundamental changes. As such, many regions in the middle of the institutional-capacity spectrum appear on various levels to be most responsive to the RIS3 agenda.
As such, while on face value, there appear to be grounds for doubting the logic, efficacy, workability and practicability of some of the RIS3 principles , however, when translated into a regional and geographical context, the overall conceptual approach has been shown to be well-founded and to offer important policy-related opportunities and possibilities for enhancing regional innovation . A largely abstract academic concept has been evolved into a practice-oriented effort to foster greater evidence-based policy-design methodologies and stakeholder consultation processes . Political persistence in driving forward and following through with the agenda appears to have paid off in that the approach is becoming more not less popular and there is no reason to abandon or scale down an increasingly well-accepted process . Indeed, the greater emphasis on evidence-based policy making, the re-thinking and reconsideration of regional innovation policies, and the improved policy communication and coordination processes effected by RIS3 may in the long run prove to be far more important than the external pressures generated by the ex ante conditionality .
The 2015 Fraunhofer ISI survey of the RIS3 implementation progress and experiences was based on 98 fully completed survey responses and 88 partially completed survey responses, of which approximately half of the partially completed responses completed a notable part of the questionnaire (Kroll, 2015b) . Three quarters of the respondents represented former Regional Competitiveness and Employment regions and one quarter represented former Convergence regions, and this reflects the actual EU-wide regional distribution (Kroll, 2015b) . Moreover, as with the two previous surveys, the pattern of both fully completed responses and also the partially completed responses was also evenly distributed across the whole of Europe (Kroll, 2015b) , thereby ensuring a good representative coverage of the current state of play of the RIS3 policy progress. Approximately one-third of the respondents responded that their regions already had an RIS3-type framework while another third responded that their regions previously had some sort of similar activity operating (Kroll, 2015b) . Moreover, interest and engagement with the RIS3 approach appears to be increasing, with three quarters of regions reporting an active RIS3 process in their region. Some 45% of respondents reported all of most RIS3 working groups to be currently active, while a similar share report that although the RIS3 working groups remain active the continuation of the process is now only partial (Kroll, 2015b) . At the same time, some 60% of respondents also reported high or very high, and stable or increasing, political interest in RIS3 (Kroll, 2015b) . The overall expectation on the part of some 70% of respondents is that RIS3 is leading or will lead to positive outcomes (Kroll, 2015b) .
The regions with some prior experience in RIS3-type activities or methodologies tend to be somewhat more satisfied than other regions, and also more likely to continue such activities in the future (Kroll, 2015b) . Indeed, there is already widespread evidence of the benefits in terms of results of continuing these RIS3 processes and working groups beyond simply the activities required to fulfil the ex ante conditionality (Kroll, 2015b) . Northern European regions tended to be those regions which exhibited the most progress regarding the outward orientation of their RIS3 activities, incorporating international benchmarking and global value chain considerations in their policy frameworks, and these regions also experienced the greatest benefits regarding the 'stairway to excellence' linking of RIS3 with Horizon 2020 programmes (Kroll, 2015b) . Central European regions also demonstrated good RIS3-type performance and progress, although such regions are also somewhat resistant to change and to move away from horizontal policy frameworks (Kroll, 2015b) . As with the earlier Fraunhofer ISI surveys beforehand, Southern European regions report the most positive results on many levels, although they still face challenges regarding certain governance and administration matters, particularly relating to information access and provision-types of issues (Kroll, 2015b) . Again, and as with the findings of previous surveys, Eastern European regions face the most difficult challenges in implementing RIS3-types of approaches, in many cases having to start from basics and only making limited progress. A lack of progress may mean that such processes and activities are likely to be discontinued in some regions, although the picture still remains mixed, with some regions reporting progress (Kroll, 2015b) . Finally, the UK and Ireland represent rather curious cases, in that the difficulties they have experienced regarding RIS3 programmes appear to largely political, in that the approach was most positively assessed by local policy-makers, but this is allied with ambivalent and fading political perceptions and may not be continued in the future (Kroll, 2015b) .
Discussion
In the past two decades, evidence-based regional innovation strategies have not been widespread amongst European regions, and where such strategies did exist, they tended to be rather general in nature, contributing relatively little to the overall regional policy schemas (Technopolis, UNU-MERIT, & Fraunhofer ISI, 2012) . Little attention tended to be paid to the specific requirements of the region with the result that 'off-the-shelf' policies were often adopted, mistakenly . In marked contrast, the RIS3 approach requires regions to undertake explicit evidence-based assessments of a region's needs and possibilities, to undertake a consultation and stakeholder engagement process in order to help proprieties to be identified and articulated, to ensure that local and regional stakeholders genuinely play a significant role both in designing and delivering the strategies, and also to develop and explicit programme for monitoring and evaluating the progress of the policy (McCann, 2015) . The adoption and translation of the smart specialization concept to the regional context allowed the approach to be transformed into a policy tool which could be made workable and practicable in different contexts and in difference institutional and economic environments (McCann & Ortega-Argilés, 2013a , 2013b , 2014a , 2014b . However, heterogeneity is a key feature of the EU regional context, with enormously varying economic and institutional realities (McCann, 2015) , and the ease with which regions take up and genuinely embody the RIS3 approach within their policy-making agenda appears to depend heavily both on their policy-making history and also their institutional capabilities (Kroll, 2015c) .
As already mentioned, the various survey results described above suggest as a whole that the early-stage developments of the RIS3 can be viewed positively, in the sense of the 'glass being half full' (Kroll, 2015b , Kroll, 2015c , with a majority of regions actively engaging in RIS3-type processes and methodologies, and a majority also experiencing broadly positively governance effects, including increasing political interest and engagement. On the other hand, from a 'glass half empty' perspective, there are clearly inhibiting factors and challenges to the continuation of such processes in some regions. These mitigating factors are evident both in wealthier parts of Europe such as in the UK and Ireland and also in economically weaker regions, and in particular in regions in Eastern Europe.
In an attempt to summarize both the current RIS3 policy state of play and also the likely future challenges, Kroll (2015c) sets out a series of key points or insights based on observations from the range of evidence arising from Fraunhofer ISI surveys. In terms of governance issues, effective RIS3 policies have to become increasingly locally-owned rather than externally imposed by conditionalities, if they are to be genuinely long-lasting (Kroll, 2015a) , and the bottom-up ideas underlying RIS3 pre-suppose local ownership of the agenda (Kroll, 2015c) . For such policies to continue or to become effective developing greater local and regional ownership of the policy agenda is crucial (Kroll, 2015c) . This is also essential in order to ensure that difficult and often controversial policy prioritization decisions can be legitimately made (Kroll, 2015c) . The difficulties involved in policy prioritization aimed at enhancing concentration were underestimated by many stakeholders, but one of the features of RIS3 is to promote such open debates and public engagement, many of which are now increasingly well-established in the local and regional context (Kroll, 2015c) . Policy-makers have a crucial role here to arbitrate such debates and to make decisions accordingly (Stiglitz, Sen, & Fitoussi, 2009 ). However, the speed with which smart specialization ways of thinking were introduced into the EU Cohesion Policy arena meant that the agenda somewhat lacked sufficient differentiation in its approach and this is particularly evident in many economically weaker regions which found difficulties in making sense of the RIS3 approach in their contexts (Kroll, 2015c) . These negative experiences have reduced the momentum for the continuation of such efforts in these regions (Kroll, 2015c) .
In terms of technological issues, as already explained in detail (McCann & OrtegaArgilés, 2015) , the RIS3 ideas are intended to reduce policy fragmentation and to foster related diversification and greater variety (Boschma, 2014) rather than to increase sectoral specialization (Kroll, 2015c) . The initial focus of RIS3 tended to be largely demand-driven, in the sense of providing practicable and workable solutions to societal problems and those articulated by businesses, with a focus on the technological upgrading of existing embedded and traditional activities, including also the upgrading of medium and low technology sectors (Kroll, 2015c) . Moreover, technologically open policy settings are intended as a key element of RIS3 in order to allow for the identification of niches (Kroll, 2015c) . Practice suggest that technologically open policies can be perfectly consistent with RIS3 policy prioritization as long as the allocation and division of tasks and responsibilities is clarified between all parties, although the ideas regarding the adoption and adaptation of new technologies were somewhat under-developed in many policy strategies (Kroll, 2015c) .
On the other hand, not all institutional and governance arrangements are necessarily fixed or rigid at the regional level and one of the advantages of the RIS3 agenda may be precisely the fact that such rigidity was never assumed by RIS3, but rather the opportunities to adapt such institutional and governance arrangements for better policy alignment were explicitly acknowledged (Kroll, 2015a) . Indeed, any outcome-oriented reshaping of local and regional governance in response to the RIS3 consultation and public participation processes may prove to be a genuine long run benefit of such approaches (Kroll, 2015a) .
One criticism sometimes raised against the RIS3 agenda is that it does not take sufficient account of regional specifics and as such is not sufficiently place-based, whereas others view RIS3 as being rather too specific and techno-oriented in nature. However, RIS3 makes no specific recommendations regarding which particular policy approaches to adopt in which places (McCann, 2015) but rather requires structured (Kroll, 2015a) and explicit processes of analysis, reflection, prioritization based on key principles, allied with monitoring and evaluation activities, all of which are to be tailored to the context. The place-based fundamentals of the RIS3 approach are intended to be articulated and developed by the local actors on the basis of the analysis, consultation and engagement activities, and cannot be imposed top-down authorities, exactly as the Barca (2009) report argued. Yet, these requirements also make significant demands on governance capabilities, and especially so in regions with more limited institutional capacity, most of which are also in economically weaker regions. Lagging regions, and especially those in Eastern Europe, have a relatively greater need to develop innovation processes while at the same time they face a lower capacity to successfully absorb and utilize development funding (Muscio, Reid, & Rivera Leon, 2015) . Training and infrastructure-type investments are still critical in these regions in order to foster development, but in order to escape the 'middle income trap' (Muscio et al., 2015) and to deliver innovation programme platforms aimed at market-driven rationale (Muscio et al., 2015) , these regions also need to develop more robust innovation systems involving collaboration, stakeholder engagement, the upgrading of the research-related assets, including universities. However, the key inhibitor in many lagging regions to develop such platforms and systems remains their weaker institutional and governance capacity (Charron, Dijkstra, & Lapuente 2014 European Union, 2014) , which often needs significant upgrading in order to develop such platforms. Indeed, the effectiveness of Cohesion Policy investments is crucially dependent on upgrading the quality of the local and regional governance context (Garcilazo & Rodriguez Pose, 2015) . At the same time, many aspects of institutional upgrading necessarily require the learning from actions and experience (Rodrik, 2004 (Rodrik, , 2007 , and the challenges set down by the RIS3 agenda can engender such learning processes as regions and localities engage in RIS3-type activities and efforts (Kroll, 2015a ). Yet, obviously the RIS3 agenda cannot be the only remedy to Europe's cohesion-related challenges (Kroll, 2015a) , and nor was it ever seen or intended as such. Rather, RIS3 is one important component of a series of interlocking policy reforms all of which together helped to re-shape and re-orient EU Cohesion Policy (McCann, 2015) . The use of conditionalities, along with greater emphases on partnership and multi-level governance roles, an increased urban emphasis, the wider use of new financial instruments and the explicit move towards a results-oriented policy, all play key roles. However, the RIS3 agenda can play a major positive and constructive role within the larger policy schema by organizing policies in a manner which is conducive to cohesion (Kroll, 2015c) , although in the medium term much greater attention to the links between the RIS3 agenda and other Cohesion Policy elements is still required (Kroll, 2015c) .
Conclusions
RIS3 is not a one-off process, necessary simply to respond to ex ante conditionalities, but rather an ongoing process of governance and policy-making upgrading. There appear to be many opportunities for developing further the RIS3 agenda both from a conceptual and a practical perspective (Kroll, 2015c) . Observation of the early-stage experience of RIS3 implementation across many EU regions suggests that the benefits of RIS3 tend to be multi-dimensional rather than purely technological and research-related , also involving institutional and governance dimensions. Yet, this multidimensionality also reflects the fundamental nature of innovation. Earlier understandings of innovation tended to focus purely on scientific and R&D-related aspects, whereas today we understand that many aspects of innovation are fundamentally both local (Hughes, 2012; Moretti, 2012; World Bank, 2010) and societal in nature, involving public and civil society actors as well as private-sector actors. In economically strong regions with more robust institutional and governance systems, RIS3 often leads to a refining and sharpening of existing practices, while in many Southern European regions in particular, RIS3 activities appear to have led to real progress. On the other hand, in the economically weakest regions with less robust governance arrangements, and in particular in Eastern Europe, RIS3 has often proved to be very challenging . RIS3 poses challenging demands on fragile or limited institutional frameworks, but at the same time this also offers real opportunities for institutional learning and the upgrading of governance capabilities. Even in these latter cases, RIS3 can still help initiate or galvanize public engagement and consultation processes and can also aid with the better realignment of existing policy trajectories to more meaningful results-oriented long term directions . In the case of effective EU Cohesion Policy, the need for improving local governance capabilities is absolutely critical (Garcilazo & Rodriguez Pose, 2015) and no one should underestimate the challenges involved in upgrading the quality of governance and enhancing institutional capabilities. However, unless weaker regions respond as best they can to many of the challenges posed by RIS3 agenda, the opportunities for such learning will not come about. Learning by doing combined with learning by evaluating is essential (Rodrik, 2004 (Rodrik, , 2007 and there is no substitute for such experience. These same lessons are also being increasingly applied to countries and regions with similar or even lower levels of development than any of the EU's regions (World Bank, 2010 , 2011 ; so the imperative for economically weaker EU regions to continue with these governance advances still remains. At the same time, finding ways to better utilize EU Cohesion Policy resources to help with institutional upgrading and enhancing the quality of governance in these regions is also a key priority (Muscio et al., 2015) in order to better foster both smart innovation-driven growth and also wider aspects of sustainable and inclusive growth.
Increasing the outward orientation and global engagement of regions is also a big part of the smart specialization story (Thissen et al., 2013) , and this is one area which needs bolstering. In particular, there is a need to better integrate and exploit potential opportunities with foreign direct investment linkages in Eastern Europe relating to downstream activities closer to the market (Radosevic & Stancova, 2015) . In some cases, the relevant domains for smart specialization are activities or specific technological functions within firms, rather than firms themselves (Radosevic & Stancova, 2015) , or alternatively networks of local SMEs supply chains. In some aspects, weaker regions from eastern Europe can learn from the policy-making experience of institutionally well set-up regions in Central or Northern Europe. On the other hand, valuable lessons may also be gleaned from observations of some Southern European regions, which have attempted to overcome governance blockages via participatory actions in order to move the RIS3 process forward. If any are evident, there are also likely to be tensions in some countries, depending on their institutional structures, between regional and national approaches to RIS3. In some countries, there are no regional managing authorities, with policy decided and implemented at a centralized and national level, whereas in the majority of EU countries regional policy actions are determined to varying degrees at the regional level. However, where such national-regional or central-local tensions do exist, they are unlikely to exist in isolation, in that where such tensions are evident there are also likely to be similar types of multi-level governance tensions in other quite different policy arenas. As such, the territorial governance challenges faced by RIS3 are unlikely to be either specific or unique to RIS3. Indeed, the evidence presented here suggest that RIS3 and smart specialization has already proved to be an important narrative for beginning to overcome various institutional blockages and bringing about changes to policy making both within and beyond the sphere of technological matters (Rodrik, 2014) . However, understanding the short-, medium-and long-term implications of the RIS3 agenda also highlights the importance of maintaining these aggregate EU-wide performance surveys of the type undertaken by the RIS3 Platform and Fraunhofer ISI, alongside the individual monitoring and evaluation exercises to be undertaken at the local and regional levels. Stairway to Excellence (S2E) project aims to support EU13 regions and countries in developing and exploiting the synergies between European Structural and Investment Funds (ESIF), Horizon 2020 (H2020) and other EU funding programmes. The programme aims to assist these countries in closing the innovation gap, and to stimulate the early and effective implementation of national and regional smart specialisation strategies. There is also a Capacity Mapping project which aims to help regional and national actors to successfully adopt and finance support structures for R&D and innovation-related instruments via the building of synergies between EU funds and also to assess the past performance of EU13 countries and regions in Framework Programmes, analysing their strengths and weaknesses in terms of R&I capacity, institutional features, the alignment between public R&I and business innovation needs, and the policy design methodologies employed. 2. As of 8 March 2016 . 3. See EU (2007 for an explanation of the overall architecture of EU Cohesion Policy and the positioning and role of the ERDF Operational Programmes within the system. McCann (2015) also provides a detailed discussion of how RIS3 agenda links to the policy architecture. 4. There are some sub-categories of priorities that have not been chosen by any region or member states while there are also sub-categories that have been chosen by member states at national level, without any specification of the region of exploration.
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